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D scription 

[0001] This invention relates to a chemical analysis 
cartridge containing a chemical analysis film which has 
a reagent layer whose optical density changes upon re- 
action with a specific biochemical component contained 
in a sample liquid such as blood or urine of the type as 
defined in the preamble of claim 1 . 
[0002] Quantitative or qualitative analysis of a specific 
component in a sample liquid is a common operation 
carried out various industrial fields. Especially, quanti- 
tative analysis of a chemical component or a solid com- 
ponent contained in body fluid such as blood or urine Is 
very important in the field of clinical biochemistry. 
[0003] There has described In EP-A-458 1 38 a chem- 
ical analysis system using a cartridge for receiving a dry- 
type chemical analysis slide with which a specific com- 
ponent contained in a sample liquid can be quantified 
through a droplet of the sample liquid deposited on the 
slide. See also Japanese Patent Publication No. 53 
(1978)-21677, US-A-3,992,158, Japanese Unexam- 
ined Patent Publication No. 55(1 980)-1 64356, US-A- 
4,292,272 or the like. When such a dry-type chemical 
analysis slide is used, the sample liquid can be analyzed 
more easily and more quickly than when the convention- 
al wet analysis method is used, and accordingly the dry- 
type chemical analysis slide is very convenient for med- 
ical facilities, laboratories and the iil<e where lots of sam- 
ple liquids have to be analyzed. 
[0004] When chemical components or the like con- 
tained in a sample liquid is analyzed using such a dry- 
type chemical analysis slide, a droplet of the sample liq- 
uid is deposited on the slide and is held at a constant 
temperature for a predetermined time in an incubator so 
that coloring reaction occurs, and the optical density of 
the color formed by the coloring reaction is optically 
measured. That is, measuring light containing a wave- 
length which is pre-selected according to the combina- 
tion of the component to be analyzed and the reagent 
contained in the reagent layer of the slide is projected 
onto the slide and the optical density of the slide is meas- 
ured. Then the component to be analyzed is quantified 
on the basis of the optical density using a calibration 
curve which represents the relation between the con- 
centration of the biochemical component and the optical 
density. 

[0005] The chemical analysis slide generally compris- 
es a chemical analysis film composed of a base film of 
plastic or the like and a reagent layer formed on the base 
film and a plastic frame which holds the chemical anal- 
ysis film flat, the chemical analysis film being apt to warp 
into a roof tile shape when it dries. 
[0006] Though the reagent in the reagent layer does 
not react without water, it can begin to react as soon as 
it absorbs moisture. Accordingly, in order to obtain pre- 
cise result of analysis, it is most important to keep the 
reagent layer dry until it is used. 
[0007] Further, in order to facilitate automation of the 



analysis, it is preferred that the chemical analysis slides 
can be smoothly fed one by one. 
[0008] There has been known a further cartridge In 
which a stack of a plurality of (e.g., fifty) chemical anal- 
5 ysis slides is accommodated. (For example, see US-A- 
4,151.931, US-A-4, 187,077, US-A-4, 190,420 and 
US-A-4,279,861.) 

[0009] in the cartridge, each time the uppermost slide 
in the stack is pushed laterally out of the cartridge, a lift 
10 member Is Inserted Into the cartridge below the lower- 
most slide and the stack of the slides is lifted upward by 
the distance corresponding to the thickness of one slide. 
Such an operation is repeated until all the slides In the 
cartridge are taken out. 
15 [0010] Since a large number of chemical analysis 
slides are used in a short time, the cartridge must be 
large in size. Moreover, a plurality, equal to the number 
of the biochemical components to be analyzed, of the 
cartridges must be provided in the analysis system, 
which results in increase in the size of the system. 
[0011] Further, in the chemical analysis slide, the 
frame is so expensive that the cost of biochemical anal- 
ysis increases. 

[0012] In view of the foregoing observations and de- 
scription, the primary object of the present invention is 
to provide a chemical analysis film cartridge which is 
small in size and eliminates the need for a frame which 
keeps the chemical analysis film flat, thereby reducing 
the cost of the biochemical analysis. 
[0013] in accordance with the present invention, this 
need is satisfied by a chemical analysis film cartridge 
according to claim 1. 

[0014] Preferably, said chemical analysis film car- 
tridge is used In a system according to claim 5. 
[0015] Since the chemical analysis film cartridge the 
present invention contains therein chemical analysis 
films without frame, It can be smaller in size than the 
conventional cartridge in which chemical analysis slides 
each comprising a chemical analysis film and a plastic 
frame are contained, and accordingly the analysis sys- 
tem can be smaller in size. As the cartridge is generally 
stored in a dehumidifying container, dehumidifying effi- 
ciency can be improved when chemical analysis films 
without frame are contained in the cartridge. 
[0016] Further since the chemical analysis film car- 
tridge can supply a chemical analysis film without frame, 
the cost of the biochemical analysis can be lowered by 
an amount corresponding to the frame. Further since the 
chemical analysis film itself is very small in size and 
weight, the stack of the chemical analysis films can be 
lifted toward the second end wall of the casing by an 
urging means such as a spring provided in the casing, 
which eliminates the need for an external lifting means 
and permits simplification of the cartridge and the film 
lifting mechanism. 

[0017] Further being small in size and thickness (e.g., 
15mm X 15mm x 0.5mm), the chemical analysis film 
cannot be smoothly taken out by a protruding member 
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which is used to protrude the chemical analysis slide in 
the conventional cartridge. In the case of the cartridge 
of the present invention, the second opening formed in 
. the second end wall gives the film takeout means such 
as a suction cup access to the chemical analysis film. 
When a means such as a suction cup which can hold 
the chemical analysis film is used as the film takeout 
means, the chemical analysis film can be smoothly tak- 
en out without damaging it. 

[001 8] Since the first opening is shaped and sized to 
permit only one of the fWms nearest to said second end 
wall to pass therethrough, the film can be smoothly tak- 
en out and at the same time, a large amount of moisture 
cannot enter the casing. 

[001 9J Use of the chemical analysis film cartridge 
where chemical analysis films which have no frame and 
curl In dry state are contained gives rise to the following 
problems. That is, in the conventional chemical analysis 
system using a cartridge containing therein chemical 
analysis films flatten by plastic frames {chemical analy- 
sis slides), the incubator has film holding portions in the 
form of slits open to the side surface of the incubator 
and the slides are inserted into the slits, for instance, by 
a reciprocating claw. (See US-A-4,296,069, US-A- 
4,568,519 and the like.) However it is difficult to insert 
the chemical analysis film without frame into the slit 
since the chemical analysis film without frame curls in 
dry state as described above. Further since the sample 
liquid deposited on the film at the center thereof spreads 
circularly and can reach a side of the reagent layer, a 
part of the sample liquid can overflow and adheres to 
the side surface of the film in the film without frame 
though cannot reach the side surface of the base film. 
If the side surface of the film is brought into contact with 
a side wall of the film holding portion of the incubator, 
the sample liquid on the side surface of the film will con- 
taminate the side wall of the film holding portion and can 
transfer to the film which is inserted next and spread to 
the reagent layer thereof, which can adversely affect the 
accuracy of the analysis. 

[0020] In the incubator used in the system of the 
present Invention, the chemical analysis film without 
frame can be easily loaded in the film holding portion 
from above since the film holding portion is in the fomn 
of a recess open upward, and at the same time, since 
the recess is arranged so that the film cannot contact 
with the side wall of the recess but at the four corners 
thereof, the sample liquid adhering to the side surface 
of the film cannot contaminate the recess. The incubator 
can be smaller In size than the conventional incubator 
in which the chemical analysis slide (the chemical anal- 
ysis film with frame) is incubated. 
[0021] Further, though, in the conventional incubator 
where the film holding portions are in the fomi of slits 
open in the side surface of the body portion, the film 
holding portions can be arranged In only one row, the 
film holding portions can be arranged in a plurality of 
concentric rows and accordingly a larger number of film 



holding portions can be compactly formed in the Incu- 
bator of the present invention where the film holding por- 
tions are in the form of recesses open upward. 
[0022] When the incubator is to be provided with a plu- 
5 rallty of film holding portions, It is preferred that the film 
holding portions be arranged In a plurality of concentric 
rows. 

[0023] Preferred embodiments of the invention are 
described by referring to the drawings wherein : 

Figure 1 is a perspective view showing a chemical 
analysis film cartridge of the present invention, 
Figure 2 is a perspective view showing the chemical 
analysis film to be contained in the cartridge, 
Figure 3 is a front view partly cut away of the car- 
tridge shown in Figure 1 , 

Figures 4A and 4B are views for illustrating the man- 
ner of taking out the film from the cartridge, 
Figure 5 is a schematic perspective view showing 
a chemical analysis system using a cartridge in ac- 
cordance with an embodiment of the present inven- 
tion. 

Figure 6 is a cross-sectional view of the incubator 
employed in the system, and 
Figure 7 is a fragmentary plan view of the film hold- 
ing portion of the incubator. 

[0024] In Figure 1 , a chemical analysis film cartridge 
comprises a box-like casing 2 for accommodating a 
stack of chemical analysis films 1 , a spring member 3 
mounted on the inner side of the bottom wall 2a of the 
casing 2, a support member 4 which is mounted on the 
top of the spring member 3 and on which the stack of 
the chemical analysis films 1 is placed. A first opening 
2c is formed in one side wall 2b of the casing 2 at a 
portion near to the top wall 2d of the casing 2. The first 
opening 2c is shaped and sized to pemnit only the up- 
permost film of the stack to pass therethrough. A U- 
shaped second opening 2e which gives a suction cup 
(not shown) for holding the chemical analysis film ac- 
cess to the uppermost film is fonTied in the top wall 2d 
of the casing 2. 

[0025] On the outer surface of a side wall 2f of the 
casing 2, there is recorded magnetic stripes 2g which 
cames infonmation such as properties of the chemical 
analysis films 1 accommodated in the cartridge. 
[0026] The chemical analysis film 1 comprises a base 
1 a formed of polyethylene terephthalate or the like and 
a reagent layer lb, containing therein a developing lay- 
er, fomned on the base la as shown In Figure 2. In the 
dry state before use, the chemical analysis film 1 curis 
toward the reagent layer 1 b though it becomes substan- 
tially flat when it is used. 

[0027] A plurality of (e.g., 1 GO) chemical analysis films 
1 are stacked with the base 1 a of each film 1 facing up- 
ward and the stack of the films 1 is placed on the support 
member 4. 

[0028] The bottom wall 2a of the casing 2 is remova- 
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ble from the side walls of the casing 2 and is inserted 
into the side walls with the stack of the chemical analysis 
films 1 placed thereon so that the uppermost film is 
pressed against the inner side of the top wall 2d. The 
bottom wall 2a is fixed there by a suitable means (not 
shown). 

[0029J The casing 2 is, for instance, 
18mmx18mmx10mm in size and about 1mm In thick- 
ness. The casing 2 may be formed of, for instance, light- 
shielding black ABS resin. 

[0030] Information on the chemical analysis films 1 in 
the cartridge such as those representing the kind of the 
chemical analysis films 1, the tenns of analysis, the 
number of the films and the like are magnetically record- 
ed on the magnetic stripes 2g, and a magnetic head in 
the analysis system reads the infomnation for the sub- 
sequent biochemical analysis. 
[0031] How to take out the chemical analysis films 1 
from the cartridge will be described with reference to 
Figures 3 and 4, hereinbelow. 
[0032] As shown in Figure 3, the chemical analysis 
films 1 stacked on the support member 4 with the base 
1a facing upward to be convex upward are pressed 
against the inner side of the top wall 2d of the casing 2 
under the force of the spring member 3. Even if the cur- 
vature of the chemical analysis film 1 varies film to film, 
there arises no problem so long as they are all posi- 
tioned to be convex upward. That is, the chemical anal- 
ysis film 1 never curls toward the base la. The force of 
the spring member 3 is selected so that even if there 
remains only one chemical analysis film 1 in the car- 
tridge, the spring member 3 can press the film 1 against 
the inner side of the top wall 2d of the casing 2. 
[0033] A suction cup 5 is disposed above the second 
opening 2e of the casing 2, and when the analysis is to 
be effected, the suction cup 5 is moved downward in the 
direction shown by the an^ow A in Figure 4A under the 
control of a controller (not shown) to abut against the 
uppemiost chemical analysis film 1 p through the second 
opening 2e. The suction cup 5 holds the uppermost 
chemical analysis film 1p under vacuum supplied from 
a vacuum source (not shown) and then is moved In the 
direction shown by the arrow B in Figure 4B through the 
first opening 2c to transfer the film 1 p to apredetennined 
position in the analysis system. Since the first opening 
2c is shaped and sized to permit only the uppermost film 
of the stack to pass therethrough as described above, 
the second uppenmostfilm cannot be drawn out together 
with the uppermost film 1 p. Further since the suction cup 
5 sucks the base 1 a of the film 1 , the vacuum force ef- 
fectively acts on the film 1 and at the same time the suc- 
tion cup 5 cannot damage the reagent layer 1 b. 
[0034] After the uppennost film 1 p is taken out in the 
manner described above, the stack of the chemical 
analysis films 1 in the cartridge is lifted upward under 
the force of the spring member 3 by a distance corre- 
sponding to the thickness of one chemical analysis film 
1. 



[0035] In this embodiment, since the stack of the 
chemical analysis films 1 is resiliently pressed against 
the inside of the top wall 2d of the casing 2 under the 
force of the spring member 3, there is no possibility of 
5 the film 1 falling out of the cartridge even if the cartridge 
is vibrated or dropped during storage or transfer. 
[0036] In contrast with the chemical analysis slide car- 
tridge where a stopper must be provided in order to pre- 
vent the slide from falling out of the cartridge, the chem- 
10 leal analysis film cartridge of this embodiment requires 
no stopper since the chemical analysis film 1 is light in 
weight and can be firmly held in the cartridge solely by 
the force of the spring member 3. 
[0037] The size, color, material and the like may be 
15 changed depending on the situation. 

[0038] Any suitable means may be used in stead of 
the spring member 3 so long as it can surely press the 
stack of the chemical analysis films 1 against the Inside 
of the top wall 2d of the casing 2. 
[0039] Though, in the embodiment described above, 
only one side wall of the casing is provided with the first 
opening through which the uppenmost film is taken out, 
such an opening may be provided In a plurality of the 
side walls. In such a case, the second opening through 
which the suction cup 5 gains access to the uppermost 
film 1 and slides it through the first opening is shaped 
to lead to the respective first openings. 
[0040] Further, though in the embodiment described 
above, infomnation on the chemical analysis films 1 is 
recorded on the magnetic stripes, It may be recorded by 
other recording method such as that using a bar code. 
[0041 ] Figures 5 and 6 show a chemical analysis sys- 
tem 1 0 provided with an Incubator which is suitable for 
incubating chemical analysis films 1 without a frame. 
[0042] The chemical analysis system 10 comprises 
an incubator 11 for incubating chemical analysis films 1 
(which are rectangular in shape) at a constant temper- 
ature for a predetemnlned time, a film storage means 1 2 
which is disposed on one side of the incubator 11 and 
in which a plurality of chemical analysis film cartridges 
21 are stored, a film transfer means 13 which transfers 
the chemical analysis films 1 to the incubator 11 , a sam- 
ple liquid supply means 14 which supplies sample liquid, 
and a depositing means 15 which deposits the sample 
liquid supplied by the supply means 14 onto the chem- 
ical analysis films 1 transferred to the Incubator 11 . 
[0043] The chemical analysis film cartridges 21 are of 
the structure described above in conjunction with Fig- 
ures 1 to 4 and will not be described In detail here. 
[0044] The film storage means 1 2 has a cartridge con- 
tainer 22 In which the chemical analysis film cartridges 
21 are supported and which is moved back and forth by 
a driving mechanism (not shown) to bring a selected car- 
tridge to a predetermined position. The cartridge con- 
tainer 22 is provided with a lid member which is opened 
when the chemical analysis film 1 is taken out of the car- 
tridge 21 . 

[0045] The film transfer means 13 comprises a film 
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takeup mechanism 24 which opens the lid of the car- 
tridge container 22 and takes out the uppermost chem- 
ical analysis film 1 in the cartridge 21 in the predeter- 
mined position and a film loading mechanism 25 which 
receives the fllhri 1 from the takeup mechanism 24 and 
loads it into a film holding portion 33 (to be described 
later) in the incubator 11 so that the reagent layer lb 
faces upward. 

[0046] The takeup mechanism 24 comprises a suc- 
tion cup 24a (conresponding to the suction cup 5 de- 
scribed above in conjunction with Figures 4A and 4B) 
mounted on the lower end of a transfer rod 24b which 
is moved up and down and back and forth by a driving 
mechanism 24c. The suction cup 24a is provided with 
vacuum by a suction pump 26 through a vacuum hose 
26a. The suction cup 24a is moved downward and then 
forward to take out the uppemiost chemical analysis film 
1 from the cartridge 21 in the manner described above. 
Then the suction cup 24a is lifted and then moved for- 
ward to bring the film 1 outside the cartridge container 
22. 

[0047] The loading mechanism 25 comprises a suc- 
tion cup 25b mounted on a rotary ami 25a which is driv- 
en by a motor 26c. The suction cup 25b is provided with 
vacuum by the suction pump 26 through a vacuum hose 
26b. When the suction cup 25b is in the film delivery 
position shown by the chained line in Figure 5, the suc- 
tion cup 25b is directed upward and sucks the film 1 held 
by the suction cup 24a of the takeup mechanism 24 from 
below under the force of the vacuum supplied through 
the vacuum hose 26b. Thus the suction cup 25b sucks 
the film 1 on the side of reagent layer 2b. When the ro- 
tary arm 25a is rotated upward to the film loading posi- 
tion shown by the solid line in Figure 5, the suction cup 
25b is directed downward so that the reagent layer 1b 
of the film 1 faces upward. 

[0048] The incubator 11 has a disk-like body portion 
28 which is supported for rotation and rotated by a driv- 
ing mechanism 29. The body portion 28 has a built-in 
heating means (not shown) and the inner space of the 
body portion 28 is kept at a predetermined temperature 
(e.g., 37°C). As shown in Figure 6, the driving mecha- 
nism 29 comprises a pulley 31 fixed to a rotary shaft 30 
mounted on the body portion 28 at the center thereof, a 
motor 32 and a belt 32a which is passed around the pul- 
ley 31 and the output shaft of the motor 32. The driving 
mechanism 29 intermittently rotates the body portion 28 
by a predetermined angle at one time. 
[0049] A plurality of film holding portions 33 which are 
in the fonn of recesses are provided on the upper sur- 
face of the body portion 28 at regular Intervals in the 
circumferential direction of the body portion 28. A light 
measuring window 34 is fomoed in the bottom of each 
film holding portion 33 at the center thereof and an an- 
nular groove 35 is formed on the lower surface of the 
body portion 28 to join the light measuring windows 34 
of the respective film holding portions 33. A light meas- 
uring head 47 (to be described later) is inserted into the 



annular groove 35. A cover 36 for preventing evapora- 
tion of the sample liquid on the film 1 In the film holding 
portion 33 is provided above each film holding portion 
33 to be opened and closed. Though, in this embodi- 
5 ment, the cover 36 is provided one for each film holding 
portions 33, all the film holding portions 33 may be cov- 
ered with a single cover. 

[0050] As shown In Figure 7, the film holding portion 
33 is substantially rectangular In shape which is larger 

10 than the chemical analysis film 1 . The side wall of the 
film holding portion 33 protrudes inward at portions cor- 
responding to four corners of the film 1 to form inclined 
corner portions 33a so that the distance between the 
opposed sides 33b of the film holding portion 33 reduces 

15 toward the side 33b between the opposed sides to 
smaller than the length of the corresponding side of the 
film 1 , whereby the film 1 accommodated in the film hold- 
ing portion 33 cannot contact with the side wall 33b of 
the film holding portion 33 but at the four corners thereof. 

20 [0051] An Incubator casing 37 covers the upper por- 
tion of the incubator 11 . The incubator casing 37 is pro- 
vided with a shutter 38 at a portion opposed to the suc- 
tion cup 25b of the rotary arm 25a when the rotary amn 
25a is in the film loading position. The shutter 38 is nor- 

25 nnally closed by a suitable urging means (not shown) 
and is opened by a suitable driving mechanism (not 
shown) when the rotary ami 25a loads the film 1 to the 
film holding portion 33 positioned below the shutter 38 
and when the depositing means 15 deposits sample liq- 

30 uid on the film 1 . 

[0052] Though not shown, a film discharge means 
which takes the film 1 outof the incubator 11 after meas- 
urement is provided at a portion diametrically opposed 
to the shutter 38. The film discharge means is similar to 

35 the film loading means 25 in structure and a shutter sim- 
ilar to the shutter 38 is provided in the incubator casing 
37 at a portion opposed to the film discharge means. 
[0053] The sample liquid supply means 1 4 has a sam- 
ple tray 41 which holds a plurality of sample cups 40 and 

40 is moved by a suitable driving mechanism (not shown) 
to bring the sample cups 40 to a sample takeup position 
one by one. 

[0054] The depositing means 1 5 deposits the sample 
liquid in the sample cup 40 in the sample takeup position 

45 onto the chemical analysis film 1 in the film holding por- 
tion 33 below the shutter 38 and has a nozzle 43 which 
is moved up and down and is rotated by a driving mech- 
anism 45. The nozzle 43 has a pipet-IIke nozzle tip 44. 
When the nozz\e 43 is moved downward, the nozzle tip 

50 44 is dipped into the sample liquid and sucks the sample 
liquid in the sample cup 40. Then the nozzle 43 Is moved 
upward and Is rotated to the position above the shutter 
38, where the nozzle tip 44 discharges the sample liquid 
therein to deposit it onto the film 1 in the film holding 

55 portion 33 below the shutter 38. The nozzle tip 44 Is 
changed when the sample liquid is changed. 
[0055] The chemical analysis film 1 deposited with the 
sample liquid is incubated by the incubator 1 1 and then 



5 



9 



EP 0 555 654 B1 



10 



a measuring means 16 (Figure 6) measures the optical 
density of the color formed by coloring reaction between 
the chemical analysis film 1 and the sample liquid. The 
measuring means 16 has the aforesaid light measuring 
head 47 which projects measuring light containing 
therein a predetennined wavelength onto the reagent 
layer lb through the base la and detects the reflected 
light. That is, light emitted from a light source (lamp) 48 
enters the light measuring head 47 through a lens 49, a 
filter 50 and an optical fiber 51 and Is caused to impinge 
upon the reagent layer lb through a lens in the light 
measuring head 47. The light reflected from the reagent 
layer 1 b is detected by a photodetector 47a in the light 
measuring head 47. A plurality of filters 50 having dif- 
ferent properties are mounted on a rotary disk 52 and 
one of the filters 50 is selected by rotating the rotary disk 
52 according to the temn of analysis. 
[0058] The light reflected from the reagent layer lb 
bearing thereon optical infomriatlon on the amount of the 
coloring matter formed in the reagent layer lb by the 
coloring reaction impinges upon the photodetector 47a 
and the Intensity of the reflected light is converted Into 
an electric signal, which is input Into a determining circuit 
54 by way of an amplifier 53. The determining circuit 54 
quantifies a predetennined biochemical component in 
the sample liquid through the optical density of the color- 
ing matter In the reagent layer lb which is detemnined 
on the basis of the level of the electric signal input from 
the photodetector 47a. 

[0057] In the chemical analysis system 1 0, the meas- 
urement is effected in the following manner That is, first 
the film takeup mechanism 24 takes out a chemical 
analysis film 1 from one of the cartridge 21 which con- 
tains therein chemical analysis films 1 suitable for the 
analysis to be effected. Then the film takeup mechanism 
24 delivers the film 1 to the film loading mechanism 24 
and the film loading mechanism 24 inserted the film 1 
into film holding portion 33 of the incubator 11 with the 
reagent layer lb facing upward. Thereafter, the depos- 
iting means 15 dips the nozzle tip 44 into the sample 
liquid in the sample cup 40 in the sample takeup position 
and causes it to suck the sample liquid In a predeter- 
mined amount. Then the depositing means 15 moves 
the nozzle tip 44 above the film 1 and then lowers the 
nozzle tip 44 and causes the nozzle tip 44 to drop a pre- 
determined amount of sample liquid on the reagent layer 
lb of the film 1 . The sample liquid spreads over the re- 
agent layer 1b and mixed with the reagent. 
[0058] As described above, the film 1 curis in the dry 
state as shown in Figure 2 and uncurls substantially flat 
in response to deposition of the sample liquid. Coloring 
reaction Is caused when the film 1 with the sample liquid 
is heated to a predetermined temperature by the incu- 
bator 11 , and the optical density of the coloring matter 
is measured by the light measuring head 47 after a pre- 
determined time or at predetermined intervals. 
[0059] When the sample liquid is deposited on the film 
1 at the center thereof, the sample liquid spreads circu- 



larly as shown in Figure 7 (where the sample liquid is 
indicated at W). When the sample liquid W reaches a 
side of the reagent layer lb, a part of the sample liquid 
W can overilow and adheres to the side surface of the 
5 film 1 though does not drop to the bottom of the film hold- 
ing portion 33. If the film 1 is brought into contact with 
the side walls 33b, the sample liquid will contaminate 
the side wall 33b of the film holding portion 33. However, 
in this embodiment, the film 1 cannot contact with the 
10 side walls 33b of the film holding portion 33 but at the 
four corners thereof by virtue of the corner portions 33a 
of the film holding portion 33 as described above. The 
sample liquid cannot reach the four corners of the film 1 . 
[0060] The shape of the corner portion 33a need not 
15 be limited to that in the embodiment described above 
but may be various so long as the side surfaces of the 
film 1 cannot contact with the side walls 33b of the film 
holding portion 33. 

[0061 ] Though, in the incubator 1 1 1n the embodiment 
described above, the film holding portions 33a are ar- 
ranged in a single row on the upper surface of the body 
portion 28 in the circumferential direction thereof, they 
may be arranged in a plurality of concentric rows in order 
to Increase the number of the film holding portions 33. 
In such a case, the film transfer means 13 should be 
arranged to be able to load the film 1 in the film holding 
portions 33 in the inner row(s) and the depositing means 
1 5 should be arranged to be able to deposit the sample 
liquid on the films 1 In the film holding portions 33 in the 
inner row(s). 

[0062] In the film storage means 1 2, the film cartridg- 
es 21 may be circularly arranged. Further the nozzle tip 
44 may be washed instead of changing it when the sam- 
ple liquid is changed. 



Claims 

1 . A cartridge comprising a box-like casing (2) having 
a side wall (2b) and first and second ends for ac- 
commodating therein a plurality of chemical analy- 
sis members (1 ) which are stacked in a predeter- 
mined direction and each of which comprises a 
base (la) and a reagent layer (lb) formed on the 
base (1 a), the casing (2) being provided with a first 
opening (2c) which is fonned In the side wall (2b) of 
the casing (2) at a portion near the second end to 
pemnit only the chemical analysis member (1) adja- 
cent to the second end to pass therethrough in the 
direction perpendicular to the predetermined direc- 
tion and with a second opening (2e) through which 
a takeout means (5, 24, 24a) for taking out the 
chemical analysis member (1) through the first 
opening (2c) gains access to the chemical analysis 
member (1) adjacent to the second end 
characterised in that 

the members are frameless chemical analysis films 
(1 ) composed of the transparent base (1 a) and the 
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reagent layer (lb), the films (1) are stacked in the 
casing (2) in curled state, said casing (2) has a first 
end wall (2a) at the first end and a second end wall 
(2d) at the second end, the first opening (2c) has a 
width for allowing the film (1 ) to pass in curled state, 5 
the second opening (2e) is formed in the second 
end wall (2d), and an urging means (3) Is provided 
on the inner side of the first end wall (2a) of the cas- 
ing (2) and urges the stack of the chemical analysis 
films (1 ) toward the second end wall (2d) of the cas- io 
ing (2), the first and second end walls (2a, 2d) being 
opposed to each other in said predetermined direc- 
tion. 

2. A cartridge as defined in claim 1 , in which the chem- is 
ical analysis films (1) are stacked with the reagent 
layer (lb) facing toward said first end wall (2a) of 
the casing (2), and with the convex base (1 a) facing 
toward the second opening (2e). 

20 

3. A cartridge as defined in claim 1 or 2 in which infor- 
mation (2g) on the chemical analysis films (1) con- 
tained in the casing (2) is provided on the outer sur- 
face of the casing (2). 

25 

4. A cartridge as defined in any one of claims 1 to 3 
wherein the second opening (2e) Is essentially U- 
shaped and an-anged for gaining access by a suc- 
tion cup (5, 24a) of the takeout means (5. 24). 

30 

5. A chemical analysis system including at least one 
chemical analysis film cartridge according to any 
one of claims 1 to 4, an incubator (1 1 ) for incubating 
the chemical analysis film (1), and a film transfer 
means (13) which takes out the chemical analysis 35 
film from the cartridge and loads the same in the 
incubator. 

6. The system of claim 5 wherein said incubator (11) 
includes: 40 

a body portion (28) having therein a heating 

means, 

a film holding portion (33) for accommodating 
the chemical analysis film, 
a light measuring window (34) formed in the 
bottom of the film holding portion (33), and 
a cover (36) provided over the film holding por- 
tion (33) to be opened and closed, 
the film holding portion (33) laeing in the fomi so 
of a recess which is fonned on the upper sur- 
face of the body portion (28) and is provided 
with corner portions (33a) which protrude in- 
ward at portions of the film holding portion (33) 
opposed to the respective corners of the chem- ss 
ical analysis film (1) so that the chemical anal- 
ysis film (1) cannot contact with the side wall 
(33b) of the film holding ponion(33) but at the 



four comers (33a) thereof. 

7. The system as defined in claim 6 in which a plurality 
of said film holding portions (33) are fomned on the 
upper surface of the body portion (28) of said incu- 
bator (11). 

8. The system as defined in claim 7 in which said film 
holding portions (33) are arranged in a plurality of 
concentric rows. 



PatentansprUche 

1. Patrone mit einem I<astenf6rmigen Gehause (2), 
das eine Seitenwand (2b) und ein erstes und ein 
zweites Ende aufweist, um darin eine Mehrzahl von 
chemischen A-nalyseteilen (1) aufzunehmen, die in 
einer vorgegebenen Richtung gestapelt sind und 
von denen jedes eine Basis (1 a) und eine Reagens- 
schicht (1b), ausgebildet auf der Basis (1a) auf- 
weist, wobel das Gehause (2) mit einer ersten 6ff- 
nung (2c) versehen ist, die In einer Seitenwand (2b) 
des Gehauses (2) ausgebildet ist, an einer Stelle 
nahe des zweiten Endes, um es nur demjenigen 
chemischen Analyseteil (1) benachbart zu dem 
zweiten Ende, zu gestatten, durch diese hindurch 
in der Richtung rechtwinkllg zu der vorgegebenen 
Richtung hindurchzugehen und mit einer zweiten 
Offnung (2e) durch die eine Herausnahmeeinrich- 
tung (5,24,24a) zum Herausnehmen des chemi- 
schen Analyseteiles (1 ) durch die erste Offnung (2c) 
Zutritt zu dem chemischen Analyseteil (1) benach- 
bart zu dem zweiten Ende eriangt, dadurch ge- 
kennzeichnet, daB 

die Telle rahmenlose chemische Analysefilme (1) 
sind, bestehend aus der transparenten Basis (1a) 
und der Reagensschicht (1b), wobel die Filme (1) 
in dem Gehause in einem gedrehten Zustand ge- 
stapelt sind, das Gehause (2) eine erste Endwand 
(2a) an dem ersten Ende und eine zweite Endwand 
(2d) an dem zweiten Ende aufweist, die erste Off- 
nung (2c) eine Breite aufweist, um es dem Film (1) 
zu gestatten, in einem gekrummten Zustand hin- 
durchzugehen, die zweite Offnung (2e) in der zwei- 
ten Endwand (2d) ausgebildet ist und eine Vorspan- 
nelnrichtung (3) an der Innenselte der ersten End- 
wand (2a) des Gehauses (2) ausgebildet ist und 
den Stapel von chemischen Anatysefilmen (1) in 
Richtung der zweiten Endwand (2d) des Gehauses 
(2) vorspannt, wobel die erste und zweite Endwand 
(2a,2d) in dieser vorgegebenen Richtung einander 
gegenuberiiegen. 

2. Patrone nach Anspruch 1 , bei der die chemischen 
Analysefilme (1) so gestapelt sind, da3 die Rea- 
gensschicht (1b) in Richtung der ersten Endwand 
(2a) des Gehauses (2) weist und die konvexe Basis 
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(la) der zwelten Offnung (2e) zugewandt ist. 

3. Patrone nach Anspruch 1 oder 2, bei der die Infor- 
mation (2g) auf den chemischen Analysefilmen (1), 
die in dem Gehause (2) enthalten sind, auf der Au- s 
Qenoberflache des Gehauses vorgesehen Ist. 

4. Patrone nach einem der Anspruche 1 bis 3, wobei 
die zweite Offnung (2e) im wesentlichen U-formlg 

Ist und angeordnet ist, unn den Zugang durch eine io 
Ansaugtasse (5,24a) der Herausnahnneelnrichtung 
(5,24) zu gestatten. 

5. Chemisclies Analysesystem nnit zumindest einer 
chemischen Analysefilmpatrone nach einem der ^5 
Anspruche 1 bis 4, einem Inkubator (11) zum Er- 
warmen des chemischen Analysefllmes (1) und ei- 
ne Film-Transfereinrichtung (13), die den chemi- 
schen Analysefllm aus der Patrone herausnlmmt 
und diesen In den Inicubator ladt. 20 

6. System nach Anspruch 5, wobei der Inkubator (11) 
enthalt: 



8. System nach Anspruch 7, in dem die Filmhalteab- 50 
schnitte (33) in einer Mehrzahl von konzentrlschen 
Reihen ausgebildet sInd. 



Revendicatlons 

1. Cartouche comprenant un carter (2) en fomne de 
boTte ayant une parol lateraie (2b) et une premiere 



et une seconde extremite, dest\n6e k \oger plu- 
sieurs organes (1) d'analysechimique qui sont em- 
piles dans une direction predetermln^e et qui corn- 
portent chacun une base (la) et une couche de 
r6actif (1b) form^e sur la base (1a), le carter (2) 
ayant une premiere ouverture (2c) fomriee dans ia 
parol lateraie (2b) du carter (2) en position proche 
de ta seconde extremite afin que seul I'organe 
d'analyse chimique (1 ) adjacent k la seconde extre- 
mite puisse passer par I'ouverture en direction per- 
pendiculaire a la direction predeterminee, et une 
seconde ouverture (2e) par laqueile un dispositif 
d'extraction (5, 24, 24a) destine k extraire I'organe 
d'analyse chimique (1) par la premiere ouverture 
(2c) a acces a I'organe d'analyse chimique (1) ad- 
jacent a la seconde extremite, 

caracterisee en ce que 

les organes sont des films d'analyse chimique 

(1) sans cadre composes dune base transparente 
(1 a) et de fa couche de reactif (1 b), les films (1 ) sont 
empiies dans le carter (2) a i'etat bombe, le carter 

(2) a une premiere parol d'extr§mit6 (2a) a la pre- 
miere extremite et une seconde parol d'extr6mite 
(2d) a la seconde extremite, la premiere ouverture 
(2c) a une largeur pennettant le passage du film (1 ) 
a I'etat bombe, la seconde ouverture (2e) est for- 
mee dans la seconde parol d'extremite (2d), et un 
dispositif de rappel (3) est plac6 k la face Interne de 
la premiere parol d'extremite (2a) du carter (2) et 
repousse I'empilement des films d'analyse chimi- 
que (1) vers la seconde parol d'extremite (2d) du 
carter (2), la premiere et la seconde parol d'extre- 
mite (2a, 2d) etant opposees Tune k I'autre dans la 
direction predeterminee. 

Cartouche selon la revendication 1 , dans laqueile 
les films d'analyse chimique (1) sont empties, la 
couche de reactif (1 b) etant tournee vers la premie- 
re paroi d'extremite (2a) du carter (2), et la base 
convexe (1 a) etant toum6e vers la seconde ouver- 
ture (2e). 

Cartouche selon la revendication 1 ou 2, dans la- 
queile des informations (2g) relatives aux films 
d'analyse chimique (1) contenus dans le carter (2) 
sont placees k la surface externe du carter (2). 

Cartouche selon Tune quelconque des revendica- 
tlons 1 a 3, dans laqueile la seconde ouverture (2e) 
a essentiellement une forme en U et est destinee a 
donner acces k une ventouse (5, 24a) du dispositif 
d'extraction (5, 24). 



5. Systeme d'analyse chimique comprenant au moins 
55 une cartouche de films d'analyse chimique selon 
Tune quelconque des revendicatlons 1 ^ 4, un incu- 
bateur (11) destine k provoquer rincubatlon du film 
d'analyse chimique (1), et un dispositif de transfert 



einen Korperabschnitt (28), In dem eine Helz- 25 
einrichtung aufgenommen ist, 
einen Filmhalteabschnitt (33) zum Aufnehmen 
des chemischen Analysefilmes, 
ein LIchtmeRfenster (34), geblldet Im Boden 
des Filmhalteabschntttes (33), und 3D 
einen Deckel (36), vorgesehen uber dem Film- 
halteabschnitt (33) zum Offnen und SchliefBen, 

wobei der Filmhalteabschnitt (33) in der Form einer 
Ausnehmung Ist, die auf der Oberseite des Korper- 35 
abschnlttes (28) ausgebildet Ist und mit Eckab- 2. 
schnitten (33a) versehen ist, die an Stellen des 
Filmhalteabschnlttes (33) einwarts vorsprlngen, die 
den jeweiligen Ecken des chemischen Analysefil- 
mes (1) gegenuberllegen, so da3 der chemische ^0 
Analysefilm (1) nicht mIt der Seitenwand (33b) des 
Filmhalteabschnlttes (33) au3er an den vier Ecken 
(33a) desselben in Kontakt treten kann. 3. 

7. System nach Anspruch 6, bei dem eine Mehrzahl 45 
von diesen Fllmhalteabschnitten (33) auf der Ober- 
seite des Korperabschnittes (28) des Inkubators 
(11) ausgebildet sind. 4. 
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de film (13) qui extrait le film d'analyse chimique de 
la cartouche et le charge dans I'Incubateur. 

6. Syst^me selon la revendlcation 5,.caracterise en 

ce que I'Incubateur (11) comprend : 3 

une partie de corps (28) contenant un disposltif 
de chauffage, 

une partie de malntien de film (33) destln^e k 
loger le film d'analyse chimique, io 
une fenetre (34) de mesure de lumiere formee 
k la partie inf^rieure de la partie de maintlen de 
film (33), et 

un couvercle (36) plac6 sur la partie de main- 
tlen de film (33) et destin6 a etre ouvert et fer- 15 
me, 

ia partie de malntien de film (33) 6tant sous for- 
me dune cavite realisee a la surface sup^rieure 
de la partie de corps (28) et possedant des par- 
ties de coin (33a) qui depassent vers I'lnterieur 20 
au niveau de parties de la partie de malntien de 
film (33) qui sont oppos^es au coin respectif du 
film d'analyse chimique (1), si bien que le film 
d'analyse chimique (1 ) ne peut pas etre au con- 
tact de la parol laterale (33b) de la partie de 25 
malntien de film (33) mals uniquement k ses 
quatre coins (33a). 

7. Syst6me selon ia revendlcation 6, dans lequei plu- 
sieurs parties de maintien de film (33) sont fonnes 30 
a la surface superieure de la partie de corps (28) de 
I'Incubateur (11). 

8. Systeme selon la revendlcation 7, dans lequei les 
parties de maintlen de film (33) sont disposees en 35 
plusleurs rangees concentriques. 
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